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ABSTRACT 
 
BACKGROUND : 
 One of the most important objectives of root canal treatment is 
the elimination of microorganisms from the root canal system. 
Persistent endodontic infections are mainly due to retention of 
microorganism in the dentinal tubules. Enterococcus faecalis is th e 
primary organism detected in persistent asymptomatic infections. The 
most effective method for eliminating E. faecalis from the root canal 
space and dentinal tubules is the use of Sodium hypochlorite and 2% 
Chlorhexidine. Due to the disadvantages of thes e irrigants like toxicity 
and synthetic concern, consumption of preparations from medicinal  
plants has increased over the last few decades.  
 
AIM: 
 To evaluate the antimicrobial efficacy of two herbal extracts i .e,  
Bitter Guard (Momordica charantia ) and Garlic (Allium sativum) as 
endodontic irrigants against Enterococcus faecalis.  
 
MATERIALS AND METHOD: 
 Single rooted human mandibular premolars extracted for 
orthodontic reasons were selected for the study. Teeth were 
decoronated to standardize the length to 12-15mm. Cleaning and 
shaping of root canals were done by crown down technique using 
protaper universal  rotary files ti ll  F3. Specimens were placed in steel 
containers containing BHI broth and sterilized in autoclave. From a 
stock culture of MTCC 2527 E. faecalis strain, subculture was made 
onto a plate of Diagnostic Sensitivity Test Agar. Enumeration of live 
bacteria (CFU) was carried by serial dilution method. For injecting into 
the tooth a suspension of bacteria containing 10µ CFU per ml was 
used. The root canals were inoculated with E. faecalis suspension and 
incubated at 37° c for 21 days. The specimens were divided into five 
groups, each containing ten teeth. Test irrigating solutions were used 
as follows. Group 1 - Normal Saline, Group 2 - 5.25% NaOCl, Group 3 
- 2% CHX, Group 4 –  Bitter guard, Group 5 –  Garlic. Dentinal 
shavings were collected using no 40 H file in an aseptic condition. 
Shavings were transferred into test tubes containing 10 ml sterile 
normal saline(10
-1
).   Three serial dilution was carried out i.e. ,  t ill  10
- 3
.  
From this 1 ml was pipetted on to a sterile 100 mm diameter disc & to 
these plates 15 ml of melted agar medium was added and allowed to 
solidify. Plates were incubated for 24hours at 37° C. After incubation 
the number of colonies were counted.  
 
RESULTS: 
 The mean CFU from low to high with all  irrigants tested was as 
follows Group 2 - 5. 25% Naocl (0.00); Group 3- 2% chlorhexidine 
(1.14 x 10
- 3
); Group 4-  Bitter Guard (1.40 x 10
- 3
); Group 5- Garlic 
(10.30 x 10
- 3
) and  Group 1- Normal saline (28.60 x 10
-3
) .  
 
 
 
CONCLUSION: 
  Extracts of Bitter Guard (Momordica charantia ) and Garlic 
(Allium sativum) are effective against E. faecalis.  
  Bitter Guard (Momordica charantia ) and 2% Chlorhexidine are 
equally effective against E. faecalis.  
  5.25% NaOCl showed complete inhibition of E. faecalis and 
proved as a gold standard endodontic irrigant.  
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INTRODUCTION 
 
 One of the very important goal of root canal treatment is the 
stamping out of microorganisms from root canal system .
1
 During 
endodontic treatment, number of microorganisms within the root canals 
is reduced as much as possible using mechanical  and chemical 
procedure. However,  there is a possibility that some of them are left in  
the canal.  That is why various medications a re placed inside the canals 
during the time period between treatment sessions.
2
 The need for 
medications increases, especially in those cases where an infection is 
resistant to regular treatment and the therapy cannot be successfully 
completed due to the presence of pain or continuing exudates.
1  
 Persistent endodontic infections are mainly due to retention of 
microorganism in the dentinal tubules.  Enterococcus faecalis is the 
primary organism detected in persistent asymptomatic infections.  
Enterococcus faecalis is a facultative anaerobic gram positive rod 
which can invade the dentinal tubules endure prolonged periods of 
starvation and possess certain virulence factors and lytic enzymes.
3  
 The most effective method for eliminating E. faecalis from the 
root canal space and dentinal tubules is  the use of Sodium hypochlorite 
and 2% Chlorhexidine. Due to the disadvantages of sodium 
hypochlorite like unpleasant taste, toxicity and potential weakening of 
the tooth structure by decreasing the hardness and the structu ral  
integrity of the dentine with in the root canal.
4  
Owing to the potential 
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side effects, safety concerns and ineffectiveness of conventional 
allopathic formulation, consumption of preparations from medicinal  
plants has increased over the last few decades .
5  
 Irrigants not only are important for the removal of debris and 
dentinal chips produced during cleaning and shaping, but are of 
clinical importance in the eradication of the radicular infection.
6 ,7  
 Another widely accepted irrigant is 2% Chlorhexidine 
digluconate. It  has a broad spectrum antimicrobial action, low toxicity 
and property of substantivity, but it  cannot dissolve the organic 
substrate and necrotic tissue from the root canal system.
 
Allergic 
reactions have also been reported against 2% CHX su ch as contact 
dermatitis , desquamative gingivitis, discolouration of the teeth and 
tongue and dysgeusia.
8  
 The constant increase in antimicrobial resistance and side effects 
caused by synthetic drugs has prompted researchers to look for herbal 
alternatives. In recent years there is an exponential growth in the field 
of herbal medicine because of their natural origin, easy availability,  
efficacy, safety and less side effects.
9  
 Studies confirm that  the growth of gram +ve and gram -ve food 
borne bacteria, yeast and moulds can be inhibited by Garlic (Allium 
sativum), Bitter  Guard (Momordica charantia), neem (Azadirichta 
Indica), Clove (Syzgium aromaticum) and other herbal extract es.  
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 Bitter guard has been used for centuries and has a good source of 
vitamin C, Vitamin A, phosphorus and iron and has been extensively 
used in folk medicine. It also had antibacterial activity against E.coli,  
Pseudomonas, Klebsiella, Bacillus subtilus Staphylococcus,  
Salmonella, Streptococcus, E. faecalis,  Entamoeba histolytica.
1 0  
 Garlic is one of the greatest  health tonics and has proven 
medicinal properties. It contains a substance called ‘Allicin’ which is 
equivalent to that of penicillin (1mg of allicin is equated to that of 15 
IU of penicillin).
1 1
 Allicin can destroy cell wall and cell membrane of 
root canal bacteria.  Garlic inhibit the growth of oral pathogens such as 
Streptococcus mutans and P.  gingivalis and hence used in the 
management of dental infections such as periodontitis .
1 2 ,  1 3   
It has also 
been found effective against  also against E.faecalis.
1 4  
  This study comparatively evaluate the antimicrobial efficacy of 
two herbal extracts Bi tter Guard (Momordica charantia ) and Garlic  
(Allium sativum) as endodontic irrigants in comparison with NaOCl 
and Chlorhexidine against E. f aecalis.
 
Aim and Objectives
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AIM AND OBJECTIVES
Aim:
To evaluate the antimicrobial efficacy of two herbal extracts i.e,
Bitter Guard (Momordica charantia ) and Garlic (Allium sativum) as
endodontic irrigants against Enterococcus faecalis.
OBJECTIVES:
1. To evaluate the antimicrobial efficacy of two different herbal
extracts, Bitter Guard (Momordica charantia ) and Garlic (Allium
sativum) to eradicate E.faecalis
2. To compare these two herbal extracts, Bitter Guard (Momordica
charantia) and Garlic (Allium sativum) efficacy against known
endodontic irrigants 5.25% NaOCl and 2% Chlorhexideine.
Review of Literature
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REVIEW OF LITERATURE
Hernandez M M et al (1999)15 conducted a study on the biological
activities of crude plant extract from Vitex trifolia L. the hexanic
extract  from leaves completely inhibited the growth of fungal p lant
pathogen Fusarium sp. with in the first 2 days of experiment, but
dropped significantly at day 6.
Gomes BPFA et al (2003)1 conducted in vitro study to evaluate
the effectiveness of 2% chlorhexidine gel and calcium hydroxide
against E. faecalis. They concluded that  2% chlorhexidine gel  alone
was more effective against E. faecalis than Ca(OH)2 .
Nageswar rao et al (2004)1 6 conducted a study to evaluate the
efficacy of an intra canal medicament comprising of calcium hydroxide
and 2% chlorhexidine against E. faecalis. The results showed that the
paste made from calcium hydroxide and 2% chlorhexidine was
significantly more effective than that  made from alone calcium
hydroxide and 2% chlorhex idine.
Valera MC et al  (2010)1 7 evaluated the antimicrobial activity of
2% chlorhexidine gel associated with various intracanal medicaments
against Candida albicans and Enterococcus faecalis inoculated in root
canals. They concluded that the use of 2% chlorherixidine gel reduces
the number of microorganisms significantly; only the calcium
hydroxide and calcium hydroxide associated with chlorhexidine are
able to eliminate these microorganisms completely.
Review of Literature
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Kannathasan et al  (2011)1 8 conducted a study to check the
antibacterial activity of leaf methanol extracts of five different species
of Vitex. The results of antibacterial activity of vitex species showed
that the extracts possessed a broad spectrum of antibacterial activity
against all microorganism screened in the study.
Ahangari Z et al (2012)2 done a study to assess the
antimicrobial activity of propolis in comparison with Ca(OH)2 against
E. faecalis and concluded that  the antimicrobial  a ctivity of propolis
against E. faecalis was comparible with Ca(OH)2 at different t ime
intervals and thus can be used as an alternative intra canal medicament.
Ehsani M et al (2013)1 9 compare the antibacterial activity of
Chlorhexidine with two natural drugs. The antibacterial activities of
three different propolis extracts (alcohol concentrations: 0, 15, 40%)
and Aloe vera gel  on E. faecalis were compared. The r esults of the
study showed the hydroalcoholic extracts of propolis and Aloe vera gel
had antibacterial effects on E. faecalis. However, propolis is more
potent than A. vera. They concluded that  appropriate concentrations of
alcoholic extracts of propolis and some fractions of A. vera gel  might
be good choices for disinfecting the root canal in endodontic
treatments.
Valera MC et al (2013)2 0 evaluated the antimicrobial activity of
auxiliary chemical substances and natural extracts on Candida albicans
and Enterococcus faecalis inoculated in root canals. They concluded
that 2.5% sodium hypochlorite and 2% chlorhexidine gel were more
Review of Literature
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effective in eliminating C. albicans and E. faecalis, followed by the
castor oil and glycolic ginger extract.  The Aloe vera extract showed no
antimicrobial activity.
Maekawa LE et al (2013)2 1 evaluated the effectiveness of
glycolic propolis  and ginger extracts, calcium hydroxide,
chlorhexidine gel and their combinations as intra canal medicament s
against Candida albicans,  Enterococcus faecalis, Escherichia coli  and
endotoxins in root canals. They concluded that all intra canal
medicaments were able to eliminate the microorganisms in the root
canals and reduce their amount of endotoxins; however,  calcium
hydroxide was more effective in neutralizing endotoxins and less
effective against C. albicans and E. faecalis, requiring the use of
medication combinations to obtain higher success.
Ghonmode WN et al (2013)2 2 done a study on antimicrobial
efficacy of herbal alternatives as endodontic irrigants was evaluated
and compared with the s tandard irrigant sodium hypochlorite.  They
concluded that neem leaf extract has a significant antimicrobial effect
against E. faecalis.  Microbial  inhibition potential  of neem leaf extract
observed in this study opens perspectives for its use as an intracan al
medication.
Kumar H (2013)2 3 evaluated the antimicrobial efficacy of
Curcuma longa, Tachyspermum ammi, chlorhexidine gluconate gel and
calcium hydroxide as intracanal medicaments against  Enterococcus
Review of Literature
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faecalis. Author concluded that Curcuma longa can be used as
intracanal medicament in endodontic failure cases.
Castilho AL et al (2013)2 4 evaluated 25 plant extracts obtained
from Brazilian forests against  planktonic E. faecalis and were
subjected to two traditional antibacterial assays, the micro dilution
broth assay and the disk diffusion assay, using chlorhexidine as a
control. The results of the study discove red six active extracts against
planktonic E. faecalis and support further testing via assays involving
biofilm formation, as well as the determina tion of the compound
chemical profiles, as their activity was significantly better than that
observed for chlorhexidine.
Rosaline et al (2013)2 5 done a study to assess the antibacterial
efficacy of three different herbal irrigants Mo rinda citrifolia,
Azadirachta indica, Green tea against E. faecalis. Results of the study
showed that Azadirachta indica produced maximum reduction in
adherence to dentine followed by NaOCl, Green tea and Mo rinda
citrifolia. They concluded that neem is effective in preventing adhesion
of E. faecalis to dentine.
A. Gupta et al (2013)2 6 evaluated the antimicrobial efficacy of
Ocimum santum, Cinnamomum zeylanicum, Syzygium aromaticum and
3% NaOCl against  E. faecalis in planktonic suspension and biofilm
phenotypes. They concluded that Cinnamomum zeylanicum, Syzygium
aromaticum and Ocimum santum demonstrated antimicrobial activity
Review of Literature
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against planktonic and biofilm forms of E. faecalis with Cinnamomum
zeylanicum and Syzygium aromaticum having better antimicro bial
efficacy than Ocimum santum. NaOCl had superior antimicrobial
efficacy amongst all  the groups.
Vinothkumar et al  (2013)2 7 evaluated the efficacy of various
herbal extracts Cucuma longa, Azadirachta indica,  Aloe vera,  Myristica
fragrans and terminalia chebula as endodontic irrigant against E.
faecalis and Candida albicans using real time quantitative polymerase
chain reaction. Results of the study showed that neem was highly
efficient to 5.25% NaOCl in reducing E. faecalis and C. albicans with
in root canals when compared with other extracts.
Valera MC et al (2014)2 8 evaluated the biomechanical
preparation action on microorganisms and endotoxins by using sodium
hypochlorite and an intracanal medication containing Zingiber
officinale, with or without calcium hydroxide. The results showed that
the NaOCl eliminated 100% of root canal microorganisms and reduced
88.8% of endotoxins immediately after biomechanical preparation, and
83.2% at 7 days after biomechanical preparation.
Mistry KS et al (2014)2 9 checked the antimicrobial activity of
Azadirachta indica (Neem), Ocimum sanctum (Tulsi),  Mimusops
elelngi (Bakul), Tinospora cardifolia (Giloy) and Chlorhexidine
Gluconate (CHX) on common endodontic pathogens like Streptococcus
mutans, Enterococcus faecalis and S taphylococcus aureus. They
concluded that  Methanolic extract of A. Indica, O.sanctum, M. Elengi,
Review of Literature
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T. cardifolia and Chlorhexidine Gluconate has considerable
antimicrobial activity against  S. mutans,  E. faecalis and S. aureus.
Sponchiado EC et al (2014)3 0 done a study to assess the
antimicrobial activity of an intracanal medication containing the ethyl -
acetate fraction of Pothomorphe umbellata against Enterococcus
faecalis.  They concluded that  Ethyl -acetate fraction of P. umbellate
was efficient against E. faecalis, making this phytotherapy a viable
option for endodontic treatment.
Birring OJ et al (2015)3 1 done a study to assess the anti -
microbial efficacy of garlic extract against Enterococcus faecalis
biofilm and its ability to penetrate into root dentin. The results indicate
that Garlic has a potential to serve as an alternative herbal root canal
irrigant being an effective and biocompatible anti -microbial agent with
good dentinal penetration property.
Karkare SR et al  (2015)3 2 compared the antimicrobial activity
of saturated and diluted (1:1) hydroalcoholic extract of Aloe vera ,
garlic, and 5% NaOCl against  E. faecalis using the commonly used agar
diffusion method. The results of the study showed saturated
hydroalcoholic extract of A. vera showed the highest zone of inhibit ion
against E. faecalis.  NaOCl, which is considered as g old standard, also
showed higher zones of inhibition.
Mathew J et al  (2015)3 3 assessed  the  effectiveness of an
indigenously prepared herbal extract "EndoPam" and compare it with
Review of Literature
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the conventional endodontic irrigants for disinfection of root canals
infected with Enterococcus faecalis. The results of the study showed
that in the preliminary Agar diffusion study, EndoPam exhibited a zone
of inhibition comparable to that of sodium hypochrorite. The diameter
of the inhibition zone was in the following order: 2% chlorhexidine
gluconate > EndoPam > 5.25% NaOCl > Normal Saline. The qualitative
assay done by culturing the bacteria after a period of 3 we eks showed
no bacterial growth in any of the tested irrigants, except in normal
saline.
Saxena D et al (2015)3 4 evaluated and compare the antimicrobial
activity of five herbal extracts,  i .e.,  Propolis, A . indica, Triphala, C.
longa, and MC with that of 2.5% sodium hypochlorite against
Enterococcus faecalis. Results of study showed Propolis showed
highest  zone of inhibition among all the herbal extracts next to sodium
hypochlorite. They concluded that Propolis and A . indica have
significant antimicrobial  activity against  E. faecalis.
Chandrappa PM et al (2015) 3 5 assessed the antimicrobial
activity of herbal medicines tulasi extract and neem extract and
chlorhexidine against E. Faecalis.  They concluded that both 2 herbal
extracts showed significant inhibitory effect against E. Faecalis
compared to 2% chlorhexidine.  Thus these can be used as alternatively
as endodontic irrigants or medication.
N. Radwan et al (2015)3 6 evaluated the antimicrobial efficacy of
medicinal plant extracts neem leaf extract , Ginger extract , Miswak
Review of Literature
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extract , lemon solution, when used as root canal i rrigant on E. faecalis.
They concluded that medicinal herbs may offer new source of
antibacterial agents for use and might be used in the development of a
promising irrigants,  which might be safer than other chemical
compounds used in the endodontic treatment process.
Zeenath Ambareen et al (2015) 3 7 done a study to evaluate and
compare extracts of ginger, garlic aloe vera,  neem, turmeric and NaOCl
as root canal irrigants. The results of the showed that  mean zone of
inhibit ion was recorded in NaOCl followed by garlic, neem, ginger
and turmeric extract . Lowest mean zone of inhi bition was found in
Aloe vera extract .
Mustafa M et al  (2016)3 8 done a study to assess the
antimicrobial efficacy of neem (Azadirachta indica ) extract against
Enterococcus faecalis. They  concluded that  neem leaf extract shows
comparable zones of inhibition with that  of chlorhexidine and sodium
hypochlorite. Neem leaf extract has significant antimicrobial activity
against E. faecalis and thus opens the perspectives for the use of neem
extract  as an intracanal medication.
Valera MC et al (2016)3 9 evaluated the antimicrobial activity of
2% chlorhexidine gel (CHX) as auxiliary chemical substance and
intracanal medications on Candida albicans,  Enterococcus faecalis,
Escherichia coli, and their endotoxins in the root canals. They
concluded that  the ins trumentation using CHX and intracanal
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medication used were able to eliminate the microorganisms from the
root canal; the endotoxins were reduced, yet  not completely eliminated.
Mathew J et al (2016)4 0 done a study to determine the
antimicrobial effect of water extracts of leaves of Annona muricata and
Simarouba glauca on Enterococcus faecalis using agar diffusion
method. Results showed that the leaf extract of A. muricata showed
similar effectiveness as that of sodium hypochlorite, whereas the leaf
extract of S. glauca showed only a slight reduction in growth of E.
faecalis. They concluded that Leaf extract of A. muricata can be
developed as an alternative to sodium hypochlorite for root canal
irrigants.
Shenoi PR et al (2016)4 1 compared the antimicrobial efficacy of
BioPure MTAD, 0.2% chitosan, 1% chitosan, 2% chlorhexidine
gluconate, and 3% sodium hypochlorite against Enterococcus faecalis,
which is frequently isolated from persistent root canal infections. They
concluded that 1% chitosan can be an effective natural  antimic robial
substi tute for synthetic irrigants.
Jose J et al (2016)4 2 compared the antimicrobial efficacy of
different irrigants like QMiX, guava leaf extract , alo evera extract,
2.5% sodium hypochlorite and 2% chlorhexidine gluconate against
Enterococcus faecalis and Candida albicans. They concluded that
Guava leaf extract  showed significant inhibitory effects against
Enterococcus faecalis and Candida albicans. QMiX demonstrated the
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best  results among the tested solutions and can be considered as a
potential alternative to existing root canal irrigants.
Babaji  P et al  (2016)4 3 evaluated the antimicrobial effect  of
herbal root canal irrigants Morinda citrifolia, Azadirachta indica
extract , Aloe vera with sodium hypochlorite. The results of the study
showed that highest  inhibitory zone against E. faecalis was seen in
Naocl followed by M. citrifolia and A. indica extract and the least by
A. vera extract .
Tonea A et al (2017)4 4 done a study focuses on the comparison
of the antibacterial and antifungal properties of different endodontic
products, two commercially available, one experimental plant based
extract , and two control substances.  They concluded that the
experimental mix extract of Arctium lappa root powder and Aloe vera
gel is able to inhibit  very resistant microorganisms, like Enterococcus
faecalis and Candida albicans.
Nourzadeh M et al (2017)4 5 evaluated the antimicrobial effect of
Eucalyptusgalbie and Myrtus communis L. methanolic extracts,
chlorhexidine and sodium hypochlorite on E. Faecalis as the
predominant species isolated from infected root canals. They concluded
that although 5.25% NaOCl was the most effective irrigant,  all agents
exerted acceptable ant imicrobial activity against E. faecalis .
Yadav P et al  (2017)4 6 evaluated the cytotoxic effect and
antibacterial efficacy of chitosan when use d as root canal irrigant
against E. Faecalis and Candida albicans biofilm formed on tooth
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substrate. They concluded that the use of chitosan as a root canal
irrigant might be an alternative considering the various undesirable
properties of NaOCl and chlorhexidine.
Ehsani M et al (2017)4 7 compared the antibacterial activity of
Chlorhexidine with two natural drugs propolis extracts and A. vera gel
on E. faecalis. They concluded that appropriate concentrations of
alcoholic extracts of propolis and some fractions of A. vera gel  might
be good choices for disinfecting the root canal in endodontic
treatments.
Materials and Methods 
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MATERIALS AND METHODS 
 
MATERIALS :  
 50 extracted human mandibular premolars teeth  
 Diamond disc  
 Straight hand piece (NSK EX - 6) S.No: F6X44766; Japan  
 Micro-motor NSK EBB75900 
 Size 10 K-files (Mani Inc,  Japan)  
 Sizes 15 K-files (Mani Inc, Japan)  
 Size 40 H file(Mani Inc, Japan)  
 Protaper universal rotary files SX, S1, S2,F1,F2,F3 –  21mm 
(Dentsply Maillefer)  
 EndoMate DT NSK model MPFI6R C871001  
 Mini Endo Block (Dentsply Maillefer, Ballaigue s) 
 5.25% Sodium HypoChlorite (Comdent corporation, Mumbai)  
 2% Chlorhexidine  
 17% EDTA (Pulpdent Corporation USA)  
 Normal Saline (Baxter, Tamilnadu,)  
 Cyanoacrylate glue  
 BHI broth 
 Distilled waster  
 Ethanol  
 Methanol  
 Muslin cloth  
 Whatman no. 1 filter paper  
Materials and Methods 
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 Bitter guard extract   
 Garlic extract  
 Test tubes 
 Micro pippetes  
 Agar plates  
 
METHODOLOGY: 
Selection of teeth and canal preparation :  
 Fifty Single rooted human mandibular   premolar extracted for 
orthodontic reasons.  The teeth with extremely curved roots, fracture 
lines, severely calcified roots and root caries were excluded from the 
study. The teeth selected had single canal with straight roots measuring 
approximately 21mm. In the first step , the anatomical crown of all the 
teeth were decoranated at  Cemento enamel junction (CEJ) 
perpendicular to the long axis of the teeth using a diamond wheel bur 
and micro motar. The remaining roots measured 12-15mm. The 
exploration of the radicular canal was accomplished with no 10 and no 
15K file to make sure that the roots had only one canal and it was 
patent. Then the working length was determined one mm short of the 
file penetration into the canal. Cleaning and shaping of root canals 
were done by crown down technique using P rotaper universal  rotary 
files till  F3. The canals were recapitulated and irrigated with 5.25% 
NaOCl, 17% EDTA and final rinse was with normal saline. Subsequent  
to the canal preparation the apical foramen of all the specimens were 
sealed with cyanoacrylate glue to prevent bacterial microleakage. 
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Specimens were placed in steel containers containing BHI broth and 
subjected to autoclave at 121ºc at  15psi  for 20 minutes for 
sterilization. Subsequent to sterilization all the specimens were 
transported and manipulated under laminar flow using steri le 
instruments and equipments.  
 
Preparation of E.  faecalis suspension and tooth inoculation:  
 In order to get a controlled and standard suspension of the 
organism the following procedure was adopted. From a stock culture of 
MTCC 2527 E. faecalis strain, subculture was made onto a plate of  
Diagnostic Sensit ivity Test  Agar. From this a typical colony  was sub-
cultured into 50 ml of Streptococcus Selection Broth contained in a 100 
ml conical flask. This was incubated at 37° C  for 24 hours.  
Enumeration of live bacteria (CFU) was carried by serial  dilution 
method. For injecting into the tooth a suspension  of bacteria containing 
10µg CFU per ml was used. The root canals were inoculated with E.  
Faecalis suspension using sterile 1ml tuberculin syringes and 
specimens were separately placed in steel  containers containing 2ml of 
broth. The steel containers conta ining the specimens were kept in 
incubators at 37° c for 21 days.  
 
Preparation of Extract:  
 Bitter Guard (Momordica charantia ):  The ripe and unripe fruits 
of  M. charantia were obtained from local market.  Fruits were washed 
with distilled water, and the seeds were separated. The fruits were then 
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sliced into small pieces and dried in drying oven at 50
0
C. The dried 
plant materials were then blended into powder using an electr ic blender 
for extraction. The powdered seeds and fruits of M. charantia  were 
separately extracted with ethanol by using Soxhlet apparatus for 
24hours. The extract  was concentrated using a rotary evaporator.
4 8  
 
 Garlic (Allium sativum) used in the present study were obtained 
from local market. The bulbs were peeled and washed with disti lled 
water.  The bulbs were squeezed and were sucked in methanol for 
8hours with 10 minutes interval shaking. The extract  was filtered using 
muslin cloth followed by filter paper. The fi ltrate was evaporated at  
45
0
C to dryness and the dried substance was kept in sterile bottle under 
refrigerated condition until use.
4 9  
 
Antimicrobial assessment:  
 After 21 days all  the specimens were retrieved and each 
specimen was transferred into test tubes containing 3ml of saline and 
was shaken three times for 30 seconds each time on a rotator to remove 
the excess culture medium. In addition large amount of bact eria present 
on the surface of the specimen were removed during rinsing and 
irrigation. The samples were divided into five groups, each containing 
ten teeth. Test irrigating solutions were used as follows.  
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GROUPS 
n=10 
TEST SOLUTION 
Group 1  Normal Saline  
Group 2  5.25% NaOCl  
Group 3  2% CHX  
Group 4  Bitter guard  
Group 5  Garlic  
 
 
 Samples in each were irrigated with respective irrigating 
solutions using 2 ml syringes and were immersed in test tubes 
containing 2ml of the solution for 5minutes. Subsequent to the removal 
of specimens from the test tubes each specimen was transferred in to 
test tube containing 3ml of saline and shaken in a rotator for 3 times 
for 30 second each.  
 
 Dentinal shavings were collected using no 40 H file in an aseptic 
condition. Shavings were transferred into test tubes containing 10 ml 
sterile normal saline .   Three serial dilution was carried out i.e. , till  
10
3
.  From this one ml was pipetted on to a sterile 100 mm diameter in 
duplicate. To each of these plates 15 ml of agar medium, melted, 
cooled and was added mixed well and allowed to solidify.  These plates 
were incubated for 24hours at 37° C. After incubation the number of 
colonies was counted in suitable plates.  The number of the colonies 
multiplied by the dilution factor gives the total number of CFU in the 
scrapings per tooth.  
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FLOW CHART OF METHODOLOGY 
 
 Flow chart for Selection of teeth and canal preparation :  
 
 
 
 
 
 
 
Fifty human mandibular premolar 
Decoranated at  (CEJ) using a diamond wheel bur and micro motar to standardize roots 
measured 12-15mm
Cleaning and shaping of root canals - Protaper universal  rotary files till F3
Canals  recapitulated and irrigated with 5.25% NaOCl, 17% EDTA and final rinse with 
normal saline
Apical foramen of all the specimens were sealed with cyanoacrylate glue to prevent 
bacterial microleakage
Specimens  were placed in steel containers containing BHI broth and subjected to 
autoclave for sterilization
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Flow chart for Preparation of E.faecalis suspension and tooth 
inoculation 
 
 
 
 
 
 
 
 
Stock culture of MTCC 2527 E.faecalis strain, subculture was made onto a plate of 
Diagnostic Sensitivity Test Agar
Typical colony was sub-cultured into 50 ml of Streptococcus Selection Broth 
contained in a 100 ml conical flask
Incubated at 37° c for 24 hours
CFU was carried by serial dilution method
Root canals were inoculated with E.Faecalis suspension using sterile 1ml 
tuberculin syringes
Specimens were separately placed in steel containers containing 2ml of broth and 
incubators at 37° c for 21 days
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Flow chart for Preparation of  Bitter Guard (Momordica 
charantiao) Extract  
 
 
 
 
 
 
 
 
 
 
 
 
Ripe and unripe fruits of  M. charantio were obtained from local market.
Fruits were washed with distilled water, and the seeds were separated
Fruits sliced into small pieces and dried in drying oven at 500C
Then blended into powder using an electric blender for extraction
Powder was separately extracted with ethanol by using Soxhlet apparatus for 24hrs
The extract was concentrated using a rotary evaporator
Materials and Methods 
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Flow chart for Preparation of Garlic (Allium sativum) extract  
 
 
 
 
 
 
 
 
 
 
 
 
 
Garlic was obtained from local market
Bulbs were peeled and washed with distilled water
Bulbs were squeezed and were sucked in methanol for 8hours with 10 minutes interval 
shaking
Extraction was filtered using muslin cloth and then Whatman no. 1 filter paper
Filtrate was evaporated at 450C to dryness and the dried substance was kept in sterile 
bottle under refrigerated condition until use.
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Flow chart for Antimicrobial assessment  
 
 
 
 
 
After 21 days all the specimens were retrieved and each specimen was transferred 
into test tubes containing 3ml of saline 
Shaken three times for 30 seconds each time on a rotator to remove the excess 
culture medium
The samples were divided into five groups, each containing ten teeth
Group 1
Normal saline
Group 2
5.25% NaOCl
Group 3
2% CHX
Group 4
Bitter Guard
Group 5
Garlic
Irrigation done  with respective 2 ml 
irrigating solutions & immersed in test tubes 
containing 2ml of the solution for 5minutes
Specimens transferred into test tube containing 3ml of saline and shaken in a rotator 
for 3 times for 30 second each
Dentinal shavings collected using no 40 H file & were transferred into test tubes 
containing 10 ml sterile normal saline (10-1).  Three serial dilution was carried out i.e., 
till 10-3
From this 1 ml was pipetted on to a sterile 100 mm diameter disc & to these plates 15 
ml of melted agar medium was added and allowed to solidify. Plates were incubated for 
24hours at 37° C. After incubation the number of colonies were counted
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Figure 1: 50 Single rooted extracted  mandibular premomolars 
 
Figure 2: Extracted Human Mandibular Premolar Decorated  
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Figure 3: Armamentarium for cleaning and shaping of root canal 
 
 
 
Figure 4: Micro motor for decoronation of teeth 
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       Figure 5: Garlic (Allium sativum) 
 
Figure 6: Preparation of Methanolic Extract o f Garlic 
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Figure 7: Bitter Guard (Momordica charantiao) 
 
 
     
 
Figure 8: Preparation of Ethanolic Extract of Bitter Guard 
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Figure 9:  Tooth samples inoculated in E. faecalis Suspention 
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Figure 10: Agar plates showing CFU with normal saline  
 
 
Figure 11: Agar plates showing no CFU with 5.25% NaOCl  
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Figure 12: Agar plates showing CFU with 2% CHX  
 
 
Figure 13: Agar plates showing CFU with Bitter gurad  
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Figure 14: Agar plates showing CFU with Garlic  
 
 
Figure 15:  Zone of inhibition with Bitter guard  
(12mm with 1mg and 14mm with 2mg)  
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Figure 16: Zone of inhibition with Garlic  
(No visible Zone of inhibition )  
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RESULTS
From the present in vitro study, following results were obtained
 Test herbal extracts  Bi tter Guard (Momordica charantia) and
Garlic (Allium sativum) are effective against E. faecalis
 5. 25% NaOCl showed complete inhibition of E. faecalis
 Among the two herbal extract Bi tter Guard (Momordica
charantia) was more effective than Garlic (Allium sativum),
which is nearly equal to 2% Chlorhexidine.
 The means CFU from low to high with all irrigants tested was as
follows Group 2 - 5. 25% NaOCl (0.00); Group 3- 2%
chlorhexidine (1.14 x 10 -3); Group 4- Bitter Guard (1.40 x 10 -3);
Group 5- Garlic (10.30 x 10 -3) and  Group 1- Normal saline
(28.60 x 10 -3) (Table 1)
Table 1: DESCRIPTIVE STATISTICS
Groups Mean (CFU x 10 -3cfu/ml) Std. Deviation
Group 1 28.60 3.66
Group 2 .00 .00
Group 3 1.15 .16
Group 4 1.40 .18
Group 5 10.30 3.53
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INTER GROUP COMPARISON :
Inter group comparison was performed to evaluate and compare
the efficacy of 5 different irrigants against E. faecalis (Graph 1, 2,  3,
4, 5, 6, 7, 8, 9, 10, 11) Kruskall wallis ANOVA test showed statistical
significance difference between the 5 groups (p<0.001) (Table 2)
Table 2: COMPARISON BETWEEN FIVE GROUPS
Groups Median (CFU x 10 - 3cfu/ml) IQR p value
Group 1 30 5.5
<0.001
Group 2 0 0
Group 3 1.1 0.22
Group 4 1.4 0.32
Group 5 11 2.25
To find out the significant pair and mean difference between the
groups Tukey’s post  hoc test was used. This test was applied  for pair
wise comparison of the 5 groups to compare effectiveness of irrigants
amongst themselves. (Table 3)
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Table 3: INTER GROUP COMPARISON USING TUKEYS’S POST
HOC TEST
(I) Groups (J) Groups
Mean
Difference
(I-J)
Std. Error Sig.
Group 1
Normal saline
Bitter guard 27.20000 1.01763 .000*
Garlic 18.30000 1.01763 .000*
NaOCl 28.60000 1.01763 .000*
Chlorhexidine 27.45000 1.01763 .000*
Group 2
NaOCl
Bitter guard
-1.40000 1.01763 .646 (NS)
Garlic
-10.30000 1.01763 .000*
Saline
-28.60000 1.01763 .000*
Chlorhexidine -1.15000 1.01763 .790(NS)
Group 3
Chlorhexidine
Bitter guard
-.25000 1.01763 .999(NS)
Garlic
-9.15000 1.01763 .000*
NaOCl 1.15000 1.01763 .790(NS)
Saline -27.45000 1.01763 .000*
Group 4
Bitter Guard
Garlic
-8.90000 1.01763 .000*
NaOCl 1.40000 1.01763 .646(NS)
Saline
-27.20000 1.01763 .000*
Chlorhexidine .25000 1.01763 .999(NS)
Group 5
Garlic
Bitter guard 8.90000 1.01763 .000*
NaOCl 10.30000 1.01763 .000*
Saline
-18.30000 1.01763 .000*
Chlorhexidine 9.15000 1.01763 .000*
P<0.05
Results
38
From Table 3 following results were analyzed
 There was a significant difference between normal saline and
Garlic,  Bitter guard, NaOCl, CHX.
 There was a significant difference between NaOCl and Garlic,
Normal saline & no significance difference between Na OCl and
Bitter Guard, CHX.
 There was a significant difference between CHX and Garlic,
Normal saline & no significance difference between CHX and
Bitter Guard, NaOCl.
 There was a significant difference between Bitter Guard  and
Garlic,  Normal saline &  no significance difference between
Bitter Guard and NaOCl, CHX.
 There was a significant difference between Garlic and Bitter
guard, NaOCl, CHX, normal saline.
Results
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Graph 5:
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Graph 7:
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Graph 9:
Graph 10:
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DISCUSSION 
 
 
 Anton van Leuwenhoek was the first  to observe oral flora. His 
description of ‘animalcules’ Observed with his microscopes included 
those from dental plaque and from an exposed pulp Cavity.
5 0  
 
 In 1894 W. D. Miller was the first  who publis hed observations 
from the root canal with infected pulp space. Since that t ime bacteria 
was implicated in infections of endodontic origin. Further studies and 
development of anaerobic sampling techniques, demonstrated that the 
endodontic environment is selective and supports the growth of 
specific microorganisms.  
 
 Precise identification of microorganisms participating in the 
pathogenesis of apical periodontitis is important in order to understa nd 
the disease process and to provide effective antimicrobial treatment.
51  
Bacteria have several possible pathways to invade the pulp. These 
include caries, enamel and dentine cracks, fractures, exposed and 
patent dentine tubules in the crown area or in th e gingival/periodontal 
pocket,  lateral canals, leaking restoration and a haematogenous 
pathway associated with bacteremia.
52  
 
 The resident microbial flora in the oral cavity typically contains 
10
10  
bacteria. However, only 150 microbial species have been i solated 
and cultured from root canals.  
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 The endodontium is a sterile cavity and the invasion of oral 
microbes to establish infection is by the penetration of enamel and 
dentine and overwhelms the host responses .  
 
 Although all the bacteria in the oral cavity can invade the root 
canal,  only a few microbes have been identified in infected root canals. 
Endodontic infections with E. faecalis are probably not derived from 
patients own micro flora, which ind icates that in these infection E. 
faccalis is of exogenous origin .
53
 
 
 Enterococcus faecalis is the most commonly implicated 
microorganism in asymptomatic persistent infections. The highly 
complex nature of the organism poses a great Challenge for 
endodontists.  Enterococci are gram positive cocci that can occur 
singly, in pairs or as short chains. They are facultative anaerobes, 
possessing the ability to grow in the presence or absence of oxygen. 
Enterococcus species live in vast quantities (10
5
-10
8
 CFU per gram of 
feces) in the human intestinal lumen and under most circumstances 
cause no harm to their hosts.
54  
 
 Enterococci can withstand harsh environmental conditions. 
Enterococci can grow at 10° C and 45°C at pH 9.6 in 6.5% Na OC1 
broth and survive at 60°C for 30 minutes.  The ability of E faecalis to 
tolerate or adapt to harsh environmental conditions may act as an 
advantage over other species. It  may explain its survival in root canal 
Discussion 
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infections, where nutrients are scarce and there are limited means of 
escape from root canal medicaments.
55 ,  56 ,  57  
 
 The virulence factor  E. faecalis includes lytic enzymes cytolysin, 
aggregation substance, pheromones and lipoteichoic acid. It  has been 
shown to adhere to host cells, express proteins that allow it to compete 
with other bacterial cells and alter host responses. E. faecalis is able to 
suppress the action of lymphocytes, potentially contributing to 
endodontic failure.
58  
 
 In the present E. faccalis was chosen as the test organism as it  is 
the most commonly isolated intracanal bacteria from treatment failure 
cases, its association with persistent apical inflammation and its 
resistance to elimination by irrigating solutions and medicaments.
59  
It  
has been used extensively in endodontic research because it  has been 
detected in 63% of post treatment diseases
6 0
 and due to the high level 
of resistance to a wide range of antimicrobial agents. MTCC 2527 
strains of E.faecalis which has been the standard strain used in the 
previous studies was  selected for the present study . In this study the 
cementum was left  intact to simulate clinical conditions.
61
 The 
minimum instrumentation size required for the penetration of irrigants 
in the apical third is 30.
62
 The canals were enlarged til l  F3 Protaper 
universal rotary file in the presen t study. 
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 E. faecalis can penetrate dentinal tubules to a depth of 300 -400 
μm within 3 weeks. Prolonged incubation period increased the number 
of infected dentinal tubules but depth of penetration of bacteria 
increases slowly with time.
63
 Hence in this study the teeth were 
inoculated with the organism and incubated for 21 days.  
 
 In growth or progress of bacteria into the dentinal tubules could 
be delayed or prevented by the presence of a smear layer. Etching of 
dentin before exposure results in deeper penetration.
6 4
 17% EDTA was 
used in this study for removing the smear layer in the experimental 
specimens before autoclaving and inoculation. Another important 
factor for the survival of bacteria is the availability of a nutrient 
source.
65  
The teeth were immersed in the streptococcus selection broth 
and the broth was replaced on alternate days during the 21 day 
incubation period. Subsequent change of the broth allowed the 
microorganism to rearrange in bio -films which is a structure known to 
confer resistance of microbial cells to different antimicrobial agents.
66
  
 
 Another reason for the replacement of the broth was to avoid 
medium saturation.
67
 Sample preparation was done using 40 size H 
files which was s imilar tooth sample collection done in  a previous 
study in 2007.
68
 The methodology adopted for enumeration of CFU 
(Pour plate method) was in resemblance with the study conducted by 
Lynn et al.
69  
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 Chemomechanical preparation is a short term procedure and 
NaOCl remains in the canal for only a f ew minutes. So the 
antimicrobial effectiveness of NaOCl within the root canal depends on 
concentration and contact time.
70
 In the present study a contact time of 
5 minutes was taken as the standard time for all  the irrigants . This 
could be explained on the basis of maximum antibacterial action 
exhibited by Cinnamon and Garlic in a 5 minute contact time during 
the pilot study. Results from previous studies have shown that 5.25% 
NaOCl can eliminate E.  faecalis in a short exposure time of less than 
30 seconds
1
,  30 seconds
71
,  and 2 minute
72
 which contradicts the 
findings of the present study. The difference in contact time may be 
attributed to the following factors.  
  In the previous study there is direct contact of microorganism 
with the antimicrobial agent, bacterial suspension were mixed 
with the antimicrobial agent where as in the present study the 
dentinal tubules are inoculated with the organism to simulate the 
clinical condition.  
  The inhibitory effect of dentin on the bacteric idal effect of the 
irrigant has been documented.
73  
 
 
 An important limitation of many studies when evaluating the 
endodontic microbia refers to sample preparation. In comparison to the 
study conducted by Berber et al  5.25% NaOCl eliminated strains of 
E.faecalis in a 10 minute contact time.
74  
The methodology adopted in 
the latter study is similar to the present study except for the sample 
Discussion 
 
50 
preparation. Burs of different sizes were used to procure dentinal 
shavings unlike H files used in the present study. Bac terial inhibition 
at greater depths was assessed using burs of different sizes whereas H 
files were indicative of bacterial inhibition to a limited depth.  
 
 Chlorexidine has been used as an antibacterial agent in dentistry 
since 1962. It  is cationic bis -biguanide, which is active against gram 
positive and gram negative bacterial spores, l ipophillic virus, yeast and 
dermatophytes, being bacteriostatic at low concentrations and 
bactericidal at high concentrations. Several advantages for the clinical  
use of CHX as a root canal disinfectant include, its low toxicity, 
substantivity, more tolerable odor than sodium hypochlorite, better  
taste and non bleaching effects.
75  
 
 For endodontic purposes,  generally chlorhexidine can be used in 
a liquid preparations. Ferraz  et al .  showed that 2% CHX has several 
advantages of antimicrobial  activity,  substantivity and biocompatibility 
properties.
72
 But the most important disadvantage of CHX is its 
inability to dissolve remnants of necrotic tissues and chemically clean 
the root canal system.
7 6  
 
 Chlorhexidine has been used in endodontics and proposed both as 
an irrigant and an intracanal medicament. When used as an intracanal 
medicament, Chlorhexidine is more effective than Calcium Hydroxide 
against E. faccalis infection in dent inal tubules. Chlorhexidine has also 
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been shown to have long-term antimicrobial properties because of its 
unique ability to bind to hydroxyapatite. A gradual release of this 
bound chlorhexidine could maintain an even level of the molecule 
sufficient to create a bacteriostatic effect in the root ca nal over a 
prolonged period of time. This is in contrast to the effect of other 
disinfectants , which rapidly dissipate from the pulp space and have no 
residual antimicrobial effects.
7 6  
 
 To overcome problems associated with currently used irrigants, 
use of natural plant extracts as endodontic irrigants might be of 
interest to professionals as part of a growing trend to seek natural 
remedies in dental treatment. The role of natural extracts  for 
endodontic purpose has been evaluated for plants such as Arctium 
lappa Morinda citrifolia Triphala. Green Tea Polyphenols  and 
Liquorice, Allium Sativum. Garlic, Cinnamomum zeylanicum, 
Azadiracta indica, Ginger extract, Mishwak, Aloe vera  Linne  
Myristica fragans, Teminalia chebula , in terms of their antimicrobial 
efficacy against E. faecalis.
3 ,  25 ,26 ,2 7 ,43 ,77  
 
 There are only very few limited studies on Bitter Guard 
(Momordica charantiao) and Garlic (Allium sativum) as endodontic 
irrigants against E. faecalis. Hence in the present study these two 
herbal extracts are tested with the commonly used 5.25% Naocl and 2% 
CHX endodontic irrigants against E. faecalis.  
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 Garlic (Allium Sativum) is a bulbous perennial medicinal plant 
which belongs to the family Liliaceae. The antmicrobial activity is 
attributed to thiosulphinates. Garlic can be used on microorganism that 
has particularly developed resistance to antibiotics. Multidrug resistant  
E.faecalis can be made vulnerable by the medicinal properties of 
garlic. Studies proved that extracts of garlic are bactericidal and are 
effective against E.coli, S.aureus B.cereus, Salmonella, listeria,  
proteus and Streptococcal species.
36  
 
 
Bitter Guard (Momordica charantia ) a member of the 
Cucurbitacea family, has long been used as food and medicine. 
Antioxidant, anti  diabetes, anti  inflammatory, anti  bacterial and anti  
cancer effectrs of M. charantia have been repo rted (Grover and Yadav, 
2004; Budrat and Shotipruk, 2009). Fruits and seeds of M. charantia  
possess medicinal properties such as anti -HIV, anti-ulcer, anti-
inflammatory, anti -leukemic, antimicrobial and antitumor (Taylor, 
2002). The plant was generally used to investigate for 
immunostimulant activity, chemotaxis stimulation, treating ulcers, 
antihyperglycemic and hypoglycemic activity and antioxidant enzyme 
activities. In addition, it  was reported to exhibit  diverse biological 
activities such as being antimicrobial.
78  
 Sodium hypochlorite in present study show complete inhibition 
of E. faecalis with mean CFU of 0.00. These results are comparable to  
the previous studies where NaOCl shows 100% inhibition of growth of  
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E. faecalis.  the biomechanical preparation action on microorganisms 
and endotoxins by using sodium hypochlorite and an intracanal 
medication containing Zingiber officinale, with or without calcium 
hydroxide. The results showed that the NaOCl eliminated 100% of root 
canal microorganisms and reduced 88.8% of endotoxins immediately 
after biomechanical preparation.
28  
compare the antimicrobial activity 
of extracts of Aloe vera, garlic, and 5% NaOCl against E. faecalis.  
They concluded that NaOCl, was considered as gold standard, also 
showed higher zones of inhibition.
32  
 
 
Other commonly used endodontic irrigant was 2% chlorhexidine. 
In the present study 2% CHX showed mean CFU of (1.14 x 10
-3
) and 
Bitter guard showed mean CFU of (1.40 x 10
- 3
).  Hence bitter guard is 
comparable to 2% CHX. Chandrappa PM et al 2015
 
assessed the 
antimicrobial activity of herbal medicines tulasi extract and neem 
extract and chlorhexidine against E. Faecalis and they concluded that  
both herbal extracts showed significant inhibitory effect against E. 
Faecalis comparable to 2% chlorhexidine.
3 5  
Chlorhexidine is known to 
be more effective antimicrobial agent as compared with NaOCl, 
substantively low toxicity and no tissue dissolving properties (Soares 
et al  2008).
7 9  
 
 In the present study garlic showed mean CFU of (10.30 x 10
- 3
) 
which is comparatively higher than bitter guard, 2% CH X and 5.25% 
NaOCl. Eswar et al  showed 2% CHX showed better antimicrobial 
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efficacy compared to garlic extract ,  which is concurrence with the 
present study, as in this study 2% CHX showed better antibacterial 
efficacy compared to  bitter guard and garlic extracts. The possible 
reasons might be due to bactericidal dosage of 2% CHX and increased 
diffusion of the medicament into the denti nal tubules. Chlorhexidine is 
a positively charged hydrophobic and lipophilic molecule that interact 
with phospholipids and lipopolysacharides on the cell  mem brane of 
bacteria and enter the cell through some type of active or passive 
transport mechanism. As a consequence, the cytoplasm becomes 
congealed, with resultant reduction in leakage; thus, there is a biphasic 
effect on membrane permeability.
80  
 
 The means CFU from low to high with all i rrigants tested was as 
follows Group 2 - 5. 25% NaOCl (0.00); Group 3- 2% Chlorhexidine 
(1.14 x 10
- 3
); Group 4- Bitter Guard (1.40 x 10
- 3
);  Group 5- Garlic 
(10.30 x 10
- 3
) and Group 1- Normal saline (28.60 x 10
-3
). 
 
 The inter group comparison between normal saline and Garlic, 
Bitter guard, 5.25% NaOCl, 2% CHX there was a significance 
difference (p=0.000).  
 
 The inter group comparison between 5.25% NaOCl and Garlic 
and Normal saline there was a significance difference (p=0.000) & 
there was no significance difference between 5.25% NaOCl and Bitter 
Guard (p= 0.646); 5.25% NaOCl and 2% CHX (p=0.790).  
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 The inter group comparison between 2% CHX and Garlic, 
Normal saline there was signi ficance difference (p=0.000) & there was 
no significance difference between 2% CHX and 5.25% NaOCl 
(p=0.790); 2% CHX and Bitter guard (p=0.999).  
 
 The inter group comparison between Bitter Guard and Garlic, 
Normal saline there was significance difference (p=0.000) & there was 
no significance di fference between Bitter guard and 5.25% NaOCl (p= 
0.646); Bitter guard and 2% CHX (p=0.999).  
 
 Inter group comparison between Gar lic and Bitter guard, 5.25% 
NaOCl, 2% CHX, normal saline there was a significance difference 
(p=0.000).  
 
 Herbal extracts Bitter Guard (Momordica charantiao) and Garlic 
(Allium sativum) are effective against E. faecalis.  Among the two 
Bitter Guard (Momordica charantiao) was more effective than Garlic 
(Allium sativum), which is nearly equal to 2% Chlorhexidine.  
 
 Generally plant extracts are usually more active against gram 
positive bacteria than gram negative (Basri and Fan, 2005). This may 
be due to the permeability barrier provided by the cell  wall or the 
membrane accumulator mechanisms.
15  
CFU were used in the present 
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study beacuase they allow quantification of cultivable bacteria per 
millgrams of dentine.
8 1  
 
 Since time immemorial,  5.25% NaOCl has been regarded as the 
most effective endodontic irrigant,  not only because it has a high 
antimicrobial effect,  but also because of  its tissue dissolving action 
which has not bee foud in any other endodontic irrigant.  But its usage 
at high concentrations is undesirable as it  is an irritant to the periapical 
tissues.
82  
 
 Contrary to NaOCl other commonly used alternate endodontic 
irrigant was Chlorhexidine. The constant increase in antimicrobial 
resistance and side effects caused by synthetic drugs has prompted 
researchers for alternatives. In recent years there is an exponential 
growth in the field of herbal medicine because of their na tural origin, 
easy availability, efficacy, safety and less side effects.  
 
 In the light of the problems associated in usage of high Naocl 
concentrations and promising results obtained in the present study with 
Bitter Guard (Momordica charantia ) and Garlic (Allium sativum) 
assures a long and successful use in endodontic field. Bitter Guard is 
equally effective as compared to Chlorhexidine.  
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 Further clinical and in vitro studies determining its tissue 
dissolving efficacy and establishing this herbal extracts  usage as 
endodontic irrigant is the need of the hour.  
Summary
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SUMMARY
During endodontic treatment, number of microorganisms within
the root canals is reduced as much as possible using mechanical and
chemical procedure. However, there is a possibility that some of them
are left in the canal.  That is why various medications ar e placed inside
the canals during the time period between treatment sessions.
Persistent endodontic infections are mainly due to retention of
microorganism in the dentinal tubules.  Enterococcus faecalis is the
primary organism detected in persistent asympt omatic infections. Due
to the disadvantages of these irrigants like toxicity and synthetic
concern, consumption of preparations from medicinal plants has
increased over the last few decades. The aim of current study was to
evaluate the efficacy of two herbal extracts i .e, Bitter Guard
(Momordica charantia) and Garlic (Allium sativum) as endodontic
irrigants against  Enterococcus faecalis.
Fifty Single rooted human mandibular premolar extractes for
orthodontic reasons.  Teeth were decoronated to standardize the length
to 12-15mm. Cleaning and shaping of root canals were done by crown
down technique using protaper universal rotary files ti ll  F3. Specimens
were placed in steel  containers containing BHI broth and steri lized in
autoclave. From a stock culture of MTCC 2527 E.faecalis strain,
subculture was made onto a plate of Diagnostic Sensitivity Test Agar.
Enumeration of live bacteria (CFU) was carried by serial  dilution
method. For injecting into the tooth a suspension of bacteria containing
Summary
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10u CFU per ml was used. The root canals were inoculated with
E.Faecalis suspension and incubated at 37° c for 21 days. The
specimens were divided into five groups, each containing ten teeth.
Test irrigating solutions were used as follows. Group 1 - Normal
Saline,  Group 2 - 5.25% NaOCl, Group 3 - 2% CHX, Group 4 – Bitter
guard, Group 5 – Garlic. Dentinal shavings were collected using no 40
H fi le in an aseptic condition. Shavings were transferred into test tubes
containing 10 ml sterile normal saline (10 -1 ) .   Three serial dilution was
carried out i.e. , till  10 -3 .  From this 1 ml was pipetted on to a sterile
100 mm diameter disc & to these plates 15 ml of melted agar medium
was added and allowed to solidify.  Plates were incubated for 24hours
at 37° C. After incubat ion the number of colonies were counted.
The results of the present study shows that the means CFU from
low to high with all  irrigants tested was as follows Group 2 - 5. 25%
NaOCl (0.00); Group 3- 2% chlorhexidine (1.14 x 10 -3); Group 4-
Bitter Guard (1.40 x 10 -3); Group 5- Garlic (10.30 x 10 -3) and  Group
1- Normal saline (28.60 x 10 -3).
Promising results obtained in the present study with Bi tter Guard
(Momordica charantia) and Garlic (Allium sativum) assures a long and
successful use in endodontic field. Bitter Guard is equally effective as
compared to Chlorhexidine.
Conclusion
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CONCLUSION
With in the limitations of the present in vitro study, based on the
employed methodology and according to the results obtained, it  was
concluded that
1. 5.25% NaOCl showed complete inhibit ion of E. faecalis and
proved as a gold standard endodontic irrigant.
2. Bitter Guard (Momordica charantia ) and 2% Chlorhexidine are
equally effective against E. faecalis.
3. Inhibition of E. faecalis was more effective with Bi tter Guard
(Momordica charantia) compared with Garlic (Allium sativum).
4. Herbal extracts Bitter Guard (Momordica charantia ) and Garlic
(Allium sativum) are effective against E. faecalis.
5. Normal saline has least effective against E. faecalis of all  the
tested irrigants .
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